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(54) POLYMER COMPOUND. RESIST MATERIAL AND PATTERN FORMING METHOD 

(57)Abstract. 

PROBLEM TO BE SOLVED: To provide a resist materia! 
which is sensitive to a high-energy ray being excellent in 
sensitivity for the wavelength of 200 nm or below, 
particularly 1 70 nm or below, besides in which transparency 
is remarkably improved by introduction of fluorine to the 
side chain of the ester as well as an resolving property is 

excellent. : : . 

SOLUTION: A polymer compound has a repeating unit t K ' j f . [ . s K ' . 

represented by general formula (1), (R1 to R3 are each a V" \y, t \ " (•/„ \ " R s/ P 
hydrogen atom, a fluorine atom or a 1-20C straight-, o*''^y o- o .■?-•''*« 

branched-chatn or a cyclic alkyl group or a fluorinated alky! it' -"- & 

group and R1 to R3 in each unit may be same or different 
each other: R4 is a 1 -20C fluorinated monovalent 
hydrocarbon group which contains at least one fluorine 
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atom: R5 and R6 are an acid-unstable group and an adhesive group, respectively; and 0<k+m+n<'1). 
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Mfe&Vfo U,0<k + m + n^1 XfoZ o ) 

nm^To^zmmmmitixi^^^jLx^Mm^cDyymomxiz 
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(it*, R i ~R 3 i*7KifiJ^ -?vnm=fs xi*j*«n ~zo<r>m.m.^ »tttttu< 

^14ST*& y s 0<k+m + n^1 T?fe£ o ) 

[lfr*ij|2] ±IB-^(1 )fzfcl,vc, R 4 ~R 6 ^^m^0)5*>^d:<<tt-o^iS 
[lfr*ij|3] ±ffi-teiCd )[zfcXNT,R 5 ;!)^d:<<tt-oa)^ISie^^«-<t 
[li*il4] ±IE-^ie(i)[zfcLNT,R , A^^SXIih l J7;u^-p^;uSTrfe^^ 

[ii*ii5] ±ti-^^)iz^x,R^(Dyvm^i L mm-9mx^zt^ 

*Tt&I*S<^ (2)^lN-e*PMH^, 7*-K7X$£ttLT«*1 1 0-1 80nm^X 
[*1 ~30nm$<DKx*;U^-H-eB|3te-f aigt, OJ&glZJ&CTJjnS&flJSLf:: 

[81**1 1 ] fTffiSx^;^-||3&<F 2 x4re/-7U— tf-, Ar 2 X^ri/-7U— tf-, XI* 

mnx-fozzt&ft&t?m*^o&M<D'W->r*rfLij&o 
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[«<7)?MT&t;#§[E^ 

mit^nmmmitizmLxits^wMz^x%±t^m^nmtLtzit^m^j 
m^j7,^mm^tz^m^t^0x^)smm^my'f^-iz^x^ 

[3±LfL^UvXh^4[3/d:o^(^ 2 F2-2766O^ N ^|f10S63-27829^fg^ 



[ClB»)o*fcJ!^(365nm)^bKrF(248nm)^(Dm;^bl*^#^m^fcb 
U KrFX^rVTU— if— ffl UvXHTOliO. 305^P>^P-t?X[Z$££l<J s 0. 255^7 

□>;u-;u^T, IJESO. 1 85^p>;u-;KDa^^b^(7)®ffl^<tSlf1LT^^o IE 
[z(i N o. 1 55*n:/;u-;u<0&gtete£oTfcy s #ffl<b<aiHM*3rf Jjnil£*i 

Xl^o 

[0003]ArF(193nm)-C[* s x-tf>r>;U— yKDHftSBi'fb^O. 1 3 m&TIZ-f &C<!: 

73-§- N ^IfWl 0-1 0739-§-, if^|fl¥9-230595-§-^fg, W097/331 98) „ 
[0004]F 2 (157nm)[ZHLTI*0. 1 0^/ mJ^T0)#^b^^*lTL^^ HIW 

1 60nm#j£[ZlRJ|R<Z)0-r>K0^&y , W^±"f ££0)0), HfflM&L^ 

[OOO5]*#g0E(i±fE¥'lf [Zffi^fc&llfcfctDT'&y , 300nm&Ts ^[ZF 2 (1 57n 
m) % Kr 2 ( 1 46nm) „ KrAr( 1 34nm) „ Ar 2 (1 26nm)£i: (DS^^^^IZ^If^ilii 

ft[z-f& 0 
[0006] 

x nrmm b - <tsn m u E izm^ tz t © r-fes » 

[0007]BP*k *#eEI*T3E0)it 5HMb£#!k ib^t^iUvXhtt^&U^-^ 
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itl^OTJl^Jl^ityymit^tzT)l^J^X^)s^miiL^OR^R 3 itK 




(1) 



M^Xh U,0<k+m + n^1 Xfo& „ ) 

gf*3S4:±ffi-teTC(1)[zfcLNT,R , ^^USXI±h , J7;U^-P^;UST*&SCi: 

<ff <&gf#JSl ftM40lvf ftfr 1 lIIEtt0it^T^b^^o 
gf#JS6:gf#JSlrtM5<Dl^JtlJ&MJgBE^^ 

1 ~30nm^<DifiX*;UJr— ^T?E^«X|S<t, (3)MI:ftraD»ILfct. 
[0008]IP*>, 1 57nmtt&(Dmmm%fo±tt&73&tLXlt, *J\,7$-J\,&V8t 

tthz?*iz*mt(Dmmm7kx^zzttfibfrvtz 0 mz s &?iz s xx 
fMmtiizyym&mAt&t, ^ 5in™\r&x<Dmm.m^<fa±.-tz>^tm\\m 

Ltzi>(DXfo& 0 

[ooo9]jmt, *mmz-Di\xmzmL<m.m?& 0 ^mzm^m^=f-it^m 
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(1) 



m ~2oo)7^b^tifci mmit7m&x*fo&o r\ r^^^ii^s^ m 

^14STrfe U,0<k + m + n^1 T?fe£ 0 ) 

[001 1 iR'-R^zfciM:, ©UttfUn ~2O0Eit#U #«£L<(£if ^tf)7;u^;uS 
<tLT(£, ^;uS, x^;uS N ^ptfjuS, -Tv^peyuS, n-?°Pt°;uS N sec-^ 
^;uS N tert-^>;uS N v^p^>^uS, v^p^vjuS, 2-x^;u^Jtv;uS. 

n-7h^;us4^wij^^^ mzmm&i ~i 2, ty^it^isi -1 oototf 
it±wyvmw^xmm^titzt(Dx^),m^it^jy)i7tn^)i^ s 2, 2, 2- 

h'J7;U7hPX^;uSs 3, 3, S-h'J^^Tl-P^Pt^bS, 1, 1, 2, 2, 3, 3, 3-^?° 
S?;i^p?°pe;uS^W(f b*i£ 0 R^LTIi, ftlz^ugxiiHJ 

if p ^T; uSi? & Z> z <t Ti^f^ LL\ o 
[001 2]iC(1 Mzfcivc, R 4 (i, ©UftfSJn ~20<&>yfiiM&ifli^b7kfii£T*&y* 

itym^ymmT^-u^t^u^ymmTxmmuz^mi^mim 
izitT^0=b0^m^x^ o 

[0013] 
Hb4] 



-CH 2 CF 3 — CH 2 CF 2 CF 3 — CH 2 (CF 2 ) 2 H 

-CH 2 (CF 2 ) 3 H — CH 2 (CF 2 ) 4 H — CH2(CF 2 ) 6 H 

-CH 2 (CF 2 ) 3 CF 3 — CH 2 (CF 2 ) B CF 3 — CHjCHjfCF^CFs 
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-(CH 2 ) a — L 0 _ R 7 (2) 



O— R' 
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^Ttcfc^o R 7 ~R ,3 (£, 11^, Mm, 7ymti;}?<D*>Tnfc=?-&<ghx- : t,&l\ R 
8 tR\ R 8 tR'\ R 9 tR'\ R u tR'\ R u tR'\ R i2 tR u it^^m^LXm^Mf$.L 



[0016]«feyjf*L<l*, JMT(7)®l'jT?fc^oit(2)[ZfcLNT,R 7 (i^il4~20 N $? 
*L<l*4~15(D=«T;U^r;US^L,S(2)<D^ft:flitLT[*stert-^h4ri/* 
;|,7f?-;|/£, tert-^MrS/*;!^— yi/^f^US* tert-"75P^V*;U7^-;US N tert 

-T5PJFi/*;U/f?-;u^;uS, 1 , i - vif j^p t° j^^f ji//ttz 1 , 1 

7f5-;i/Ss 1 -x^;Uv^p/0^;u^-Jfv^;u,-K-;M^;uS % 1 -x^;u-2-v<7 
p/Ofz;^^;ufz^S, 1 -x^U-2-v^p^>x-;u^v;b;U7t?- 
;u^;uS, 1 -xh^vxh^v*;U7K-;u^uS, 2-xh^tKPt 0 ^-;U7hJrv 
*;U/1^;u^;i,S s 2-xh7tKP?^;u^ 

[001 7]^(3)[ZfcLNT, R 8 , R 9 l*7kfftISTXIi^fii38n ~1 8, Jf£L<l*1 ~1 0(7) 

-^□t°;uS, -<v^Pt°;uS, n-^US, sec-^;US, tert-^MUS, 
p^>T;i/g N v^p^v;uS, 2-x^;uv^p^Jtv;uS, n-zj-^ ;ugf|£0i] 

^T?^c R ,o [*0tfft!»1 ~20, Jf*L<[*1 ~10(Dl£ff§JlT&^0)^xPJlT£^ 

(DtLXlts xh^tKP?^>-2--f;uS, 2-^^;i/7 L h^tKP7^>-2-'i';uS. 
xh7tKPe7>-2-^;uS, 2-^Uxh7tKPt 0 ^>-2-^S, IffittX 

?h^x^uS N xh*v^t>S#$?£U\ 
[0018] 
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CH 2 -0 — (CH2) 2 CH 3 
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? H3 
CH — 1 
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— CH — O — (CH 2 ) 2 CH 3 



CH 2 CH 3 
— CH — O — (CH 2 ) 2 CH 3 



C— (CH 2 ) 3 CH 3 CH— O — (CH2) 2 CH 3 



(CH 2 ) 2 CH 3 

CH O (CH2)3CH3 



? H3 



[00i9]je(4)[z^$tL*H«R7;u^uSi:Lr[*aert-^uS, h'jx^;u*;ue 
Jl/S, 1 -x^;u/;U/1?;u-;uS s 1 -^U^p^^uS, 1 -x^v^p^O 
^;US, 2- (2-^^;U)7^T>5 1 ;US, 2- (2-X^;U)7#7>^S N tert-7 

1, 1, 1, 3, 3, 3-^JF^7;U7t-p-2-^^;u — f7? 0 Pt 0 ;uS N 1, 1, 1, 
3, 3, 3-^«;U7hP-2-v^p^v;u-'i'v^Pt 0 ;uS^^lf^^<!:^Tr 
^ffi,TI5(c^-rxe(5)~(20)(7)t(7)^*^[c^[f^Z<!:^^ o 
[0020] 
Hb7] 




[0021 ]CCT% R ,4 (*i*«n ~6<DW.m#is #i&#XI*Jg#07;U*;i/££*U 

mitmzit^)^. xf;n, ^pt°>ius, -rv^pe^s, n-?>;us N sec-? 

^;uS, n-^>^;uS, n-^^>;uS, v^P? 0 Pt£;uS, v^p?°Ptf;[^;u& N 
v<7P^f ;uS % v^p/O^uS, v^p^v;uSI££tfij^-c£6o R ,5 Ii^ii2 
~6<0itfig#U ftt&W5UZim£(D7)l*)l£$:^U mi*ft[3[£x^;uS N ?°Pt°;U 
S N -fV^°Pt°;US N n-7fJl/S, sec-^fjH, n-O^ ;US N n-'S^riWUS, 

v<7P^°pt°;uS, v<7P?°pt°;u^;uS, v^p^>;uS n v<7p^>^;uS n v<7p 

[oo22]r\ R ,7 ii7K^Ji^ , mm^ ~6<o^Tnm=?-&$Ajx-t,&Mmmt&m 
tLxits Mkm^=fs mn^=Fs mm^&m-f&zttf^, -oh n -or(ri*t 

;u^;uS N jmtIpIOs -o-, — s— , -s(=o)- s -nh 2n -nhr n -nr 2n -n 

H N -NR-tLXtt3.lM&?&ZttfV$& 0 R 16 n R ,7 <tLT(£, 7Kf!J!^ , 7 



^f;i/S, sec-^>;US N n-^>^US % n-^4r*>;USs ^h^vS, ^MrS/^h 

M^ft^ TIHM^S(21)~(49)7j^lfb^o 

[0024] 

Hb8] 
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OH 

(41) (42) (43) (44) 




(45) (46) (47) (48) 




HO OH 



(49) 

[0027]±aHje(1)[3fcL^,0<k + m + n^1T?fey, Jf *L<l*k + m + n= 1 T?& 
Sok, m H n[4Jff*L<[*-t*L-?*LiE»^ k(40. 05-0. 7 S «fcyjff£L<[*0. 1-0. 
6 N m(iO. 1-0. 7 S «fcyjff*L<l*0. 1-0. 5,n[*0. 01-0. 5Vfo&Zttf1R3iL 
l\ 

[OO28]Z0ii^, *#§^<Dif ^SHb£^[*, <fefl)m<4^^T't<*:<, -(7)^i<tk. 

[0029]±=Eif ^Tit^CDmmW-^A^mi^ , 000-1, 000, 000 s !ft[C2, 0 
00-100, 000f?&ZkifiM£Ll\ 

[OO3O]*f§0J(7)if^^b^^^lt«^>±I5^(1)(7)#^i^^^) ; E/T 
X-?#i£)s S^ftftCSJSs J±7J, ;!Jt, SSfti«!i)3a:if(CckoTt,5E**i-So * 




[0031 ]7*s*Jl,n&M1&tAtLTltftlzmm2ft&b<DVlttlWs WtLX2, 2' 
-7l/t*X(4-^h^>-2, 4-v^;U/'vbP-h i ;;U), 2, 2'-7V?tf*(2, 4- 

v^;uaVp-mj;uk 2, 2-7V p ex-<v^p-h l j;Us 2, 2' -t x J\±M2, 4, 
Mii«f^Mi^b<!:SM^^ 

ftLTO. 001~5Sm%,^IZ0. 01~1Ii%M^o 

[0032]£fe N S^SJSlcfc^TI*, S£;W£ffl^Tt£l\ S^jgj&tLTI*. S 

i^(DiXfiH, 7-tzhX p«^;ux^;u>rh>. WU^V^U^h^fcifO^h 

? 0 Pbf;u7;u=i— ;k x^u>yjzi— ;i,^/^;n— x;i/&<*:<Z)7;u=i— yi 
^;ux-x;u, v^^>,xh^tKp^>^^(Dx-x;u^^iJ^fflT?^^ 0 c 

^[i20~200°C^?*L<, iftlC50~140°C^?£U^ J&^<&S£J5f&[::E^<& 
[0035]*#eE<Z)it 5HMb£«, UvXhtt^k ^[Z-fb^iH^, tVfriiit^m 

m#i>m\si>x\-mw*-*MmtLx&mt&ztrfx$& 0 

mft^tsmwtiimvmmx^t&zttfxz&o 
'&%\<Di&#&m^xmMmZ)tf, mzit^mmt^m^j^mit, (A)±tm 

G&mMtLXltsMz-ltWn^-y-y^s ^;U-2-n-T5;u>rh>^(7)>rh> 
& 3-^Mrv?£/-;k 3-^;u-3-*Mpv^£/-;k 1 -*Mf*>-2-? 



n/W— ;k 1 ;H|<z)7;u=i— ji>Ms ^Pt 0 u>yj=i— ;u 

^yy^;ux— f-;k x^u>?'ijzi— ;i^yy^x— ^°PtV>^ij=i— ;u"E/ 
x^iux-^k x^u>>/ijzi-;i^Eyx^;ux-x;k ^pei^/'j^-yuvy^ 

;ux— vx^u>^'ijzi— ;uv?^;ux— x;u^(7)x— xyU^I, ?°P t°U></iJ=i 
-y^/^^^x-x^T-fex-hs^PtVv^'Jzi-^^Eyx^^x-x^y-trx- 
K ILI|x^;U N t°;ue>lix^;U N 3-yMrV^Pt°7r>Ity^;k 3- 

xMrV?°Pt°7r>|ixT;[, N ftlttert-^k t°^>Ktert-^;U, ^PtV 

^^ijzi-yu^ytert-^^x-x^T-tz^-h^cDxxxyu^I, ^<>if>, h;ux>. 

[oo39]^/c, yvmitzhtz^mnmm^&zttfvz&o m^mzm^thts 2 

-^;i/7|-P7- V— 3-?;U7|-P7— 7— )l, 4-7;i^P7— 7— ;k 2, 3-y7 
;U7hPT-y— 2, 4-v7il/tP7-V-Jk 2, 5-v7^tP7-V-ik5, 8 

-v7;U7Tp-i, 4-Ky;^^2, 3-v7jbtn^>v^7J^- ;k 1 , 

3-S/7;U3j-P-2-^P/</— 1, 1, 1, 3, 3, S-^Jr^^^^-P-fV^Pt 0 ;!/ 

7;u=i— 2' , 4' -v^;U7|-p^Pt 0 7|-^xy>, 2, 4-v7;i^Ph;ux> s HJ7;u 
*P7^h7;UxtKx^;u/\57-t?$-;k MJ7;i^P7-tzh7SK\ HJ7;u^PxSy 
-Jk2, 2, 2-h l J^;u^PX5 1 ;u^>b-l-,x^;i,/\^7>'^P7>U-h, x^ 

3- tKP^V-4, 4, 4-h , J^;^P^b— K x^;U-2-WU-4, 4, 4-h 

l J7;u;j-P7-trK7 , -tzf— K xf;^>5i7;^P^ % /x- K x^-;i^>£7;u^p 

4, 4-h'J^;U7|-PT-tzhT-tZ7 L -h,X^U-4, 4, 4-HJ7 

Mp^fl^-Kif;i/-4, 4, 4-hU7;i^P^Ph*-kx^h'J7;i^PX 
;u**-k ifib-3- (HJ7/u?|-py^iu)7>u-K x^h'j^i^Pbf;^- 

K S-X^;UHJ7;U;f P7i?x~ K 7;U^Pv^P^t>"X 2, 2, 3, 3, 4, 4, 4 
-^7MQ-1-^/-Jk1, 1, 1, 2, 2, 3, 3-^$?;i/7TP-7, 7-v 
y^;U-4, 6-^>^X1, 1, 1, 3, 5, 5, 5-^^7;U^P^>^>-2, 4 
-V7|-> % 3, 3, 4, 4, 5, 5, 5-^^"7;U^-P-2-^>^y— ;i/ s 3, 3, 4, 4, 5, 

5, 5-^^y;U7hP-2-^>^/>, -fv^ 0 Pt 0 ;u-4, 4, 4-h'J^;u^-P7-tzh7 

-tzx— k ^ik^-7JbtPft/l-h, y^U/^— 7;U^"P (2-^^;U-3-7h^r 

tj-A^^i-h), >f jk^-7/i/tP/t/x-h, ^f-j^i— 7;^ p^r^yx— h 

y^;U-2, 3, 3, 3-7 L h^y;U7hP^°Pt 0 ^-h,y^;Uh l J7;^P7i2h7i27 L - 
h N y^;Uh l J^;U7hP7-trh7-t?7 L — 1 , 1, 1, 2, 2, 6, 6, 6-;f 7£7;U7hP -2, 

4- ^^>V7h> % 2, 2, 3, 3, 4, 4, 5, S-^^U^P - 1 ;k 1 
H, 1H, 2H, 2H-/^— 7;U7|-P-1 — r*/— JU > /<— 7;i^P(2, 5-v^^;U-3, 

6 - vtT ^>7-7h - ^7) K^uxx^k 2H - / \-?Mu - 5 - y^;u- 3 , 

5- Vtt+yj-T^s 1 H, 1H, 2H, 3H, 3H-/^— 7;U^P/^->-1 , 2-V7h— ;u. 

ih, ih, 9H-/-?— y;U7|-p-i -y^y— ;k i h, i h-/<— 7;U7|-P7|-7£y— ;u N 

1H, 1H, 2H, 2H-/'\— 7;U7|-P7|-^^y— 2H-/'\— 7;U7|-p-5, 8, 11, 14 

-xh^y^;u-3, 6, 9, 12, i5-^>£;r^;r7£f^>^-7;u7rpMJ7> 
;u75>,/"v— ^;u7hPhU / ^ J Fv;u75>s/^— 7;kfp-2, 5, 8-h'jy^;u-3, 6, 



^Wx^vil^i/xxxJk /<— ?;u?TPHJ'<> : f ;U75>> /"v— ^;u7h 

□ h'J^Ptf;i/75>s 1H, 1H, 2H, 3H, 3H-/<— 7;U7hP ^7>x*>- 1 , 2-v7f" 

-ikh;i/7ji/tP^;-;n, 1, i -HJ?;u;f p-5-^;u-2, 4-^+^>v 
7h> N i, 1, 1 -HJ7;i/^-n-2-^p/V— ;k 3, 3, 3-h'J^;u7hP-i -^n/< 
/-;ki, 1, 1 -h l J^;u7hP-2-^pt°;u7iz7 L -h,/'v-7;U7hP^>;u7 L h^t 

7hP(1, 2-v>fjl/V^PA^» N A°-^P(1, 3-V^^;Uv<7P/sJr^». 

^peuv^uzi-^h'j^u^p^ux-x^T-fex-hs^ptvv^ 1 ;^-;^^ 1 

;i/x— f-yi/h'J^u^-p^UT-bx— HJ?;U7|-p^;HtIt^;k 3-h'J^;u 
7rpyMrv? 0 Pt 0 7r>li^;k /^-^;U7|-Pv^p/sJr^y>, ^PtV>yj=i-;u 
VVZ>Mu*=f-)\,?L—=r)\s, WJMu®mJ=f-)\s, 1, 1, 1-MJ?;I/7Tp-5, 5- 

1 -xh^v-2-^°P/'vy-;KD^, S^^feS^PtV^'J^— ji/^E/^u 
x-x;U7-tzx-hSU^(D;I^;^iJ^^L<^ffl^^o 

[0041 ^«i^j<z)ftfflM[*, Mii^wt^ ±*-*m^ oo 

Sm^(C>^L300~10, 000SmSM$(C400~5, 000MSB£-f6Z<!:#-e#S ( 
[OO42](C)J*^(Dij||i6^ffltLT[*,TE-tea(5O)(D^^AJtt,a(51)0!)i? 

7v^*>snu*. it(52)(7)yu^vAi^*, )S ->r\*x)\,*^mmi*s 

[0043] 

(R ,8 ) n M + K- (so) mu&*R i *lzzfo?ftmm!&^~^2<DW.mfts#mft2.lt^g 

W(DT)l*)l^ i£ltt&6~20<7)7 l J-;US, Xl£j£lfii&7~ 1 2(7)7^l^;US£ 
X[*3T*&5„ ) 

[0044]R ,8 (7)7;u J F;uS<tLT[i, ^;uS, x^S, ^Pt°;uS N ^ ;u£ s ^> 
^;uS, 2-7hJpvv<7P/<>T;uS N 7?t>^;uS1|#w b*i 

o-^h^V^x-;US % Xh^FV^x-^US, p-tert-^>^v7x-;US N m-tert- 

^h^v^x-yuS^^yyuzi^v^x-^uS, 2-^;u?xx;ui % 3-^;u?xx 
;uS, 4-y^;u^x-;uS, x^;u^x~;uS N 4-tert-?>;u?xx;uS N 4-?> 
;u^xx;us N i/^^;u7i-;uS*0)7;u4r;u7i-;uS*3&^ff b*i& 0 7^;u^ 
;uS<tLT(i-<>v;uS, ?x*^;uSl|^Wb*i£o K"(7)^*Mt£ftp5K7r><tL 

7hpx^>x;u/1-^— h N /^^;u^p^>x;U7tN^— h^(7)7;u^-P7;u^r;ux;U/1s 
k k>u— k '0-tf>x;u**— k 4-^;u^-pK>if>x;U/1-^— h N 1,2,3, 
4, 5-^>^7;u^-p^<>-if>x;u^— h*a>7'J— ^>u-h, ? 
^>x;U/l-^-h^(7)7;u^;ux;U/i-^-^^ifb^ 0 



[0045] 

Hbio] 

,O 2 -l_SO 2 _ R 20 



R 1S_S0 2 - 



«iu R'\ R 20 (i^iii ~1 2<DiMt*u #tettxii£tta)7;u*;ugX[*MP'7* 
Mb7;u*;uS, ft*»6~i 2<7)7U-;uSX[i/\p^Vfb7U-;uSX(ii£flifc 
7-1 2(7)T^;uJr;uS^^-r 0 ) 

[0046]r\ R 20 (D7;^;ixS<tLTli^;uS, x^;uS, ^Pt°;uS N ?>;uS, 7 
5;uS, ^n^f^i/S, v^p^vjuS, 7?t>^;uSH^ 
^(fbtL^o/\p^>'fb7;u J F;uS<tLTlil- l J^;U7|-p^^;uS s 1, 1, i-HJ?;u 
7hnx^;uS N i, 1, 1-h'J^PPx^uS, y«;^p^>;i,S^^ifb^ 0 
7'J-;uS<!:LT[i^x-;uS s P ->Mrv?x-;i,S, m-^h^i-^S, 

MrV?x~;l/S N Xh^V^x-;US, p-tert-^>JrV^x-;US s m-tert-^Mr 

v^x~;uS^(7)7;u=i ;J Fv7x-;uS, 2-^f^7i-;bS, 3-^;u?x-;uS s 
4-p<T;i/^x-;i,S, x^;u^x~;uS, 4-tert-^;U7x-;uSs 4-^;U7x 
-;i/Ss v>^;u^x-;uS^(D7;u J F;u^x-;i,S^if bti^o /\n?t/ikT l J— 
;uS<tLT[i^;U7hP7x-;uS, >7pp^x-;i,S n 1, 2, 3, 4, s-'O^u^p? 
x- b*i<£> 0 7^;u J F;uS<tLTli^<>v;uS, 7x^;uSH^(f b 

[0047] 

Hbii] 

r 21_so 2 _ 0 _ n=c — C=N _ 0 _S02- R 21 (52 ) 

(fflU sC*. r 2 \ r 2 \ R 23 (i^Slfti -1 20iiiitt, #ii£#xi*ig#a)7;u*;u£ 
X(£/\p>f>fb7;u^;uS, ^Slft6~i 207 l j-;uSxii/\P7 :; >'fb7 i ;-;u*, 

xi*tt*»7~i 2(D7^;u^;us^^-r 0 R 22 , R 23 itKiMz^Lxmmm^m 
^(DTJi^y^^to ) 

[0048]R 2 \ R 22 , r 23 (D7;u^;uS, t\U?y\tT)\,*)^ T l J-fr&s MP^Xb 
7'J-;USs T^l^UStLTI** R 19 , R 2O T-ia0^Lftt(7)<!:|H]4i(7)S^lf btL^) 0 
R 22 , R 23 (7)7;U J FU>S<tLT(i^U>S, x^U>S N ?°PtV>S, 
^vU>S^^lf b^ 0 

[0049]lif§^^iJ(tLTMf^^[cii^ij^[i>u^;u^P^^>x;U/1-s>Iiv7x-;u3 
— K-^A, h l J^;U7hP^>x;U7^>^(p-tert-^h^v7x-;u)7x-;u3— K 
-7A S P -h;ux>x;U/1s>Itv^x-;u3— K-^A, P -h;ux>x;U/1s>Ii( P -t 

ert-^h^rv7x-;U)7x-;U3— K-OA, HJ^l^P^^XJU/l-C^IiMJ^x- ;U 

xjUTts-^A, h'J^;U7|-p^^>x;U7^>^( P -tert-^hJF^^x-;i/)i/^x-;ux 
;u,1s-^a n h'J^;U7|-p^>x;U7^>^t*x( P -tert-^h^>^x-;u)^x-;ux 

;U,1s-^A N h'J^yUThP^^X^/tx^h'MdD-tert-^hJrV^x-yU)^^^- 



^A, p-h;ux>x;U/1-s>Iih l J^x-;ux;U7tx-0A s P -h;ux>x;U7tC/|g(p-t 
ert-^h^rv7x-;u)v7x-;i/X;U7tx— ^A, p-h;ux>x;U/ts>Iiex(p-tert 
-^h^rv7x-;u)7x-;ux;U/1s-^A, p-h;ux>x;U7tC/|gMJX(p-tert-? 
h^v^x-yu)^^^-^^,/^;^^^^^^^!!!- 1 ;^-^^^^-^^. 
^^xyU/l-^Iih'J^x-^x^/tv-^A, HJ?;u;fp^>x;U7t-s>IiM,W;ux 
;u,1-s-^A N P -h;ux>x;uiolihg^ux;u*-^A s h^i^p^^x;^ 
>Iiv^p/s^v;u^;u(2-7h^vv^p/s^rv;u)x;U/1s-^A N p-h;ux>x;u 

^>x;U/1s>liv^T;^x-;ux;U7fx-^7A, P -h;ux>x;u,is>Iiv^;u7x- 
;ux;U/1s-^7A N h'J^^^P^^x^^^vv^p/vJrvyu^x-yuxyU/ls-^A. 
P -h;ux>x;i//ls>iivv^p^v;^x-;i,x>iU/l-s-^A s HJ?;u;i-p^>x;u 
^lih'J^-^T^x^^-^A, hU^^^-p^vx^/tN^itv^p^vyu^^yu 
(2-7hJFVv^p/sJFv;u)x;u^-0A, HJ?;u^p^>x;U/1s>It(2-/;U7t?- 
;u)^;u(2-7^yv^p/\^v;u)x;u*-^A, x^>ex[^;M2-;f Jry 
^<7P/<>T;u)x;U/1-N-^Ah l J7;U7|-p^>x;u^-h], 1 , 2' -i-y^JitiJi 
^-;^^;Uxh^tKP^^x-^Ah'J^b-h^(7)7h-^A^, e'X(^<>^>X 
;u,1s-;u)v7vM£:a ex( P -h;ux>x;u*-;u)v7W£>, ex(Jrv^>x;u 
ts-;i/)v7V^>, ex(v£p^v;ux;M-s-;u)v7VV£>, ex(y^p^> 

^;ux;u*_;u)^7VV£>, ex(sec-^ji/X;i"lN-;u)v7V>£x ex(n- 
^p e;ux;u*-;u) v7v7$>, ex (>rv? 0 p t°;ux;U7fs-;i/) v7V^£>, ex (t 
ert-^;ux;u*_;u)vTvO<£>, ex(n-75;ux;u*-;u)v7V^£:A ex 

(^775;UX;U*x;u)*;77^>, ex(sec-7=;UX^/-tsx;i,)v?7W^>, b?X 

(tert-75;ux;u*-;u)v7vW>, 1 -v^p^^v;ux;U/1n-;u-i -(tert- 
7^;ux;u*-;u)v7vWx 1 -v^p^v^x^/In-^-i -(tert-7=;ux 
;U7ts-;u)v7vWX 1 -tert-TS^x^U^-^-i - (tert-^>;ux;U/1s-;u) 
v7VV£>ll<Dv7V^>i^{*, ex-o- (p-h^x>x;U/1x_;u) - a -v* 
^;K/ijtMpvA, ex-o-(p-h;ux>x;U/1-N-;u)-a-v7x-;u^ij^|-^v 
A, ex-o-(p-h;ux>x;U7fN-;u)-a-vv^p^^v;u^ij^ J FvA N ex 
-o- ( P -h;ux>x;U/1-N-;u) -2, G-^Vvtv^'Jt+vA, ex-o- ( P 
-h;ux>x;U/1s-;u)-2-^^;u-3, 4-^$>vt>^ l Jt J FvA, ex-o- 
(n-^>x;U/1s_;u) - a -v^fi^'Jt^vA, ex-o- (n-^>x;U/1s_ 
;u) - a - y^i- yu^'ijTh^vA, ex-o- (n-7'£>x;U/1s-;u) - a -vv^p 
^v;u^'ij7h^vA, ex-o-(n-?'£>x;u*-;u)-2, 3-^>^>v7h>^' 
Ut+vA, ex - o - ( n - ^'^>x;U7ts- ;u) - 2 - - 3,4- v7h> 
^ijTh^rvA, ex-o-(^^>x;U7tN-;u)-a-v^^;u^ij^vA N ex-o- 
(hu^yu^p^^xyu/l-s-yu)-^-^^;^ 1 ;^^^, ex-o-(i, 1 . 1 — h 
ij^;U7hPx^>x;U/1s-;u) - a - v^l^'J^vA, ex-o- (tert-7'£>x 
;u,1s-;u)- a-v^U^ij^vA, ex-o- 7;u^-p^^>x;utK- 
;u) - a - v^;u</'j7MrvA, ex-o- (v^p/\Jp+f >x;u*- ;u) - a - it* 
^u^ijTh^vA, ex-o- (K>if>x;U/tx-;u) - a - v^u^jt^vA, e 



x-o- (p-^;U7|-pK>if>x;i/7ts-;u) - a - v^;u</ijtI"^vA n tfx-o- 
(p-tert-^>;u^>if>x;U/1s-;u) - a? - v^i^'J^vA, tfx-o- (^rV 
u>x;u*-;u) - a - v^u^'j^vA, tfx-o- (*>^t-x;U/1s-;u) - 
a - v^^U^ijTh^vA^cDyj^vAiiSfts 2- v<7P^v;u*;U7^-;u- 
2 - ( P - h;ux>x;i//1s- ;u) ?°p / 2 - -<7^p t°;u*;U7^- ;u- 2 - ( P - h;ux 
yxj\,7\s-J\s)7°n/iyW(D 13 ->rhx;U7tx>!^*s v7i-^vxjut>, vv^p 
^v;uvx;U/1s>^(7)vx;i,/1-x>i^*, p-h;ux>x;U/1s>Ii2, 6-v-hP^ 
>v;k p-h;ux>x;U/t^>li2, 4-v-hP^.>v;u^a)— hP^>v;ux;U/ts^ 
-h^iftj, 2, s-h'MC^vxyU/lx-^^/O-tfV, 1, 2, 3-HM(HJ 
7;U7|-p^^>x;i//1s-;i/7hJFv)/<>-tf>, 1, 2, 3-HJx(p-h;ux>x;U/1-s-;u 

5-y;i/7^;^>-2, 3-v*;U7t<drv^5K-'i';u-hvU-h, 5-/;u 
t^;u^>-2, 3-v±i;u^v^5K-'i';u-n-^>;i,x;i,/1-^-h^a)'i'SK-'i' 
;ux;u**-hi£Sf*&£W 

TjU/tx-^A, h'>(7;u^p^>x;u^>^(p-tert-^hJrv^x-;i,)v^x-;ux 

;Ut^-^A, h'J^^^P^^X^^ilh'jXCp-tert-^hJrV^x-^)^^/-^- 

^a, p-h^x^x^^ith'J^x-^x^u^-OA, p-h;ux>x;U/l-s>it( P -t 
ert-:?>^v?x-;u)v?x-;ux;u*-OA, p-h;UX>X;U/1-s>IthUX(p-ter 
t-?Mp>?x- ;u)x;u*^A, Wyjil-nWyxjitsy^Jj-y^JWi*- 
^7A, hU7;^p^^>x;U7^>^v^p^v;u^;u(2-^drVv^p^^;u) 
h l j^u^p^>x>iu^>^(2-/>iU7K-;u)^;K2-^v^p 
^e/;u)x;U/lx-^A, 1, 2' -i-yTjiJjjitf-jitTj^^tpnrtyjL-^ 
A^jyis-mot-^^s ex(K>-iz>x;U/1-s-;u)v7y>^>, ex( P -h;u 
x>x;U/1x-;u)vTV^^>, ex(v<7P^^v;ux;U/1-N-;u)v7y>^>, tfx(n 
-^;ux;u*_;u)v7vWx ex(-fv?>;ux;U7tN=;u)v7vM£> N ex(se 
c -^;ux;u*-;u)v7vW>, exln-^Pt^xj^-^)^;^, tfx 
(-fv^p tf ;ux;u*- ;u) vrvWx ex (tert-?>;ux;U/1s- ;u) i>rV^>m 

(D'JT^j^ymm^s ex-o- (p-hiux^xju*- ;u) - a -e^^'j** 

vA, tfX-O- (n-^>X;U*-,iU) - a -v^uyj^vA^^yj^drv 

[oo5o]iif§^ij(7)«s(i^-xMioo^(SM^, \>xrmm\z.ttixo. 2 
[0051 ](D)^o)^s^b^[i, it^^^ij^u^^-r^ii^vvxHi^f^jA^ 

^^(7)IB^[Z^y N UvXhM^T?(7)It(7)^^^j*^irp$lj^T^{tJt^fS]±L, H 



-Jn-?7>(Jl>%F&fa±?&ZttfV£&(ftm¥-5-232706^ s |h]5-249683-§- n 
|h]5-158239-§- n |H]5-249662-§- s |h]5-257282-§- n |h]5-289322-§- n |h]5 
-289340^^fg^IEi£) o 

mtftT^ms mmmr^ms mmmy^m. tj^^^^-r^mmit^m. 
ioo53mitmzit, m-mommmr^mtLx, t>=e-7s ;u7sx x^ 

;i/75>, n-^°Pt°;u75> N -rv^°Pt°;uT5>, n-?>;u75>, ^77>;U75X 

sec-^>;U75> N tert-^;U"75X Jl/75>, tert-75;U75X ->^P^ 
>fJl^75>s ^->;U75>, v^7P^v;U7'5>, A^°fJb75>, ?T^;U75X 
y-;UT5>, Tv;i/75>, KTv;U75>, -tz^l/7S>, ;>^U>v75X x^>v 

Jl/75>, vX^;U75X v-n-^ 0 Pt°;U75>, e/^rv^Pt°;u75> s v-n-^ 

t;uts> n v^v;u75>, vv^p^v;uts>, i>\>^;i/75>, v^h^u 

75>, v/-;U7-$X vfv^75>, vKTvJl^SX v-tz^;UT5>, N, N-v> 
^;U^U>v75>, N, N-v^UX^U^vTS^, N, N- v^l/fh^X^U 

;U75>, HJ-n-^Pt°;U75>, h'J^V^P t°;U75>, hU-n-^>;U75>, h'J 
^7^;U75X h'J-sec-^;U75>, HJ^>^U75>, h'J v^P^>^;U75 
h'J^v;U75>, h'Jv^P^v;U75>, h'J^^;U75>s HJ*W;U75 
> N h'J/-;U75>, h'Jf : v;U75>, h l JKxv;U75>, h l J"tr^;U75>, N, N, N' , 
N' -fh7>fiMfU>v75>s N, N, N' , N' -xh^^JUX^>v75X N, 
N, N', N' -xh^P<T;i/xh^X^b>^>^5>^^iJ^$tl^o 
[0054]*fc. ;lJ#75>&i:LTI*, 0iJ^l^v^Ux^U75> N ^;Hf-;U?P 
t°;U75>, ^>v;U75>, 7i^fJb75>, ^>v;Uv^;U75>1l WJ^£ft<g>< 

N->fJl/7-'J>^ N-ifJl/7-U>, N-? 0 Pt 0 ;U7xiJ> N N, N-v^^;U7 
-'J>, 2->T;i/7-'JX 3-yT;i/7-'J>, 4-y^;U7-'J>, x^;i/7-';>s 
^°Pt°;U7- i ;>^ h l Jp t ^;U7- l J>, 2--hP7-'J>, 3--hP7-'JX 4-" h 
P7-'J>, 2 N 4-v-hP7-'J>, 2, 6-V-hP7- l J>s 3, 5-V-hP7-'J>. 
n, N-v^^uhyu-fv^), v^x-;Kp-h'j^)75> N ^^;uv7x-;u75>, 
h l J7x-;U75>, 7i-U>v75>, -j-?^;U75X v75/^7^U>, t°P— ;I4S 
Ste t°p-;k 2H-t°p-;u, 1 -^^;ut°p-;u N 2 N 4-v^;ut°p-;u. 
2, 5-v^;ut°p-;u, N-^;ut°p-;u^)^^V-;Hf|^(^J^(^^ 
■t^/-;k -fV7hJr^V-;u^)^7V-;HiS^(^J^[^7V-;u, 4v=f-T s J- 
)\M)s -r5^V-;Hi»f*(^J^[iV5^/-;k 4-^;ui'5?V-;k 4-^;u 
-2-^x-;u^V-;HI)s t°7V-;H^*, ^+f>i5§3H*, t°p'j>!5l^ 

(^^^epu>,2-^;u-i-epu>^),ep'jv>!^^(^^(St o p'jv>, 



X MJ^UbfUvx h'Jx^;nf 'JvX 7i-jbt 0| Jv> s 3-^^;u-2-^x-;u 
t 0| Jy>, 4-tert-?>;ut 0| Jv> N v^x-;ut°'Jv>, 'OvyufUvX ^h^yt" 
'JvX ^Mrvf'JvX v/MPve'JvX 1 -^;u-2-t°'JK>, 4-t°P'Jv/ 
t 0| Jy>, 1 -^^;u-4-^x-;i/t°Uv>, 2-d -x^;u^ 0 pt 0 ;u)t 0| Jv>,75/ 

mits tf^JT^mmfo, ^JW^mmi*. e^e^gs^*, e^v^i^*, 
v^yj^^frs ^i-v^mmit. ^y^jymmit, 

-^imw, tt summit, vy-^mmi*, ^yy^mmit. ^>;i^n*u 

/^>iL y^U££>iL tXfy>, I'yPi'vX ?'J*>;UP^» % P-f 

V>, 7x~;UT^->, Uv>, 3-75/t°^v>-2-±i;i/ 

^^y77->f)IWJfvJti, x;U/1-x-;uS^^-r^^gH^^^<tLT 

mmitsmtLxit. 2-tKp^rvt°uv>, rs/v-uv-jk 2, 4-3vj>e;*- 

;U, 3 — T>K— ;U^^/— ;UtKU— ^E/xyV— yi^-Jb75>, h'J 
x£/— ;UT5X N-ifjl/yi^/- JUTSX N, N- yifiH^/- ;U75> S h 
iJ-fy^P/ V— ;U75X 2, 2' — fS/vxyV— ;k 2-75/x^y-;u N 3-75/ 
-1 -^p/^y— 4-75/- 1 ;k 4-(2-tKP J Fvx^;u) ; E;U/1-s' > ( 

> N 2-(2-tKP^vx^;u)t 0| Jv>, 1 -(2-tKP^vx^;u)t°^v> N 1 - 
[2-(2-tKP J Fvxh^v)x^u]t°^v>, t°^Uv>x^y-;u N 1 -(2-tK 
p4rvx^;u)t°P l Jv>s 1 -(2-tKP J Fvx^;u)-2-t°P l Jv/>s 3-t°^'Ji> 
2-y^P/^>v7h— ;U s 3-t°P'Jv/-1, 2-?°P/'\>v;f— 8-tKP^ 

vzlpuv> n 3-<7^<7ijv/— 3-hP/V— 1 -/^;u-2-t°p | jv>x 
£/— ;k 1 -Ty'Jyyi^Z-ik N-(2-tRpJfvx^;i/;7£;i^f$K\ N-(2- 
tKP^rvx^;u)^v-=iT>T5K^WJ^$ti^o 75K!^*<!:LT[is *;UA7 
5h\ N-/^;U7ts;UA75K\ N, N- ^^){,t\s)^AT^\ 7-t?h75K\ N-/^;U7 
-tzh75K\ N, N-v/7MU7-t?h75K\ ^Pt°^->T5K\ *>XT$mt)m^ti&, 

[0057] 



Hbi2] 

CH 2 CH 2 0(R 24 0) n R 27 

N— CH 2 CH 2 O(R 25 O) 0 R 28 (53) 
CH 2 CH 2 0(R 26 0) p R 29 

CH 2 CH 2 O(R 30 C%R 32 

N— CH 2 CH 2 O(R 31 O) 0 R 33 (54) 
H 

(sc*. r 2 \ r 2 \ r 26 , r 3 \ R 3, [i^ti^^3tLriifitt, ^mmximito mm 

»1 ~20(7)7;^Ly>S N R 2 \ R 2 \ R 29 , R 32 , R 33 l£7kff§J!T, ~20(7)7;U 
*;U£XI*75y££jSU R 2 W 8 , R 27 <tR 29 , R 28 <tR 2 \ R 27 <tR 28 <tR 29 , R 32 <tR 33 [£^ 
H^m$^LXm^mLX=b^i\ n N o, pli**l^*lO~200)g!&T*&3 0 <IU n. 
o, p = 0<7)<^ R 2 \ R 2 \ R 2 \ R 3 \ R 3, (i7K^JlT^S^LN 0 ) 
[0058]ZZT% R 2 \ R 2 \ R 2 \ R 3 \ R 3] (D7 Jl^^tLXlt, ~20, 
L<l*1 -10, M(3jf*L<l*l ~8<0£<DT-fcy, y^>S, x^u>S. 

n-?°Pt°[>>S, ^Pt°U>S, n-^U>S, -<V^U>Ss n-'O^L^S. 
'fV'Ofl/VS, ^vl^>S, /- U>S, fvb>l, v^P^>^U>S, v^P 

[0059]£^ R 2 \ R\ R 29 , R 32 , R^CDTJ^JU&tLXlt, ft*$M -20, £?£L< 
1*1 -8, M(3ff*L<l*1 ~6<Dt,<DT?&y, Z*ibliit$lt»U «tt(D^-r*L 

xfo-DX&£i\ mitmizit. y^;i/Ss x^;us, n-7 0 Pt°;uS, -fv^Pt°;uS N n 

S—j\,& % fv^S, Kfv;i/S, MJx s >;uSs v^n^fJbS, v^p^v 
;uSH^(f bHSo R 27 <tR 28 , R 27 £R 2 \ R 28 £R 2 \ R 27 <tR 28 <!;R 29 , R 32 <tR 33 ^iI 

mmtzms, ^(omcommmtA -20, £y$f £1x1*1 ~s s m(3»*l<i*i ~ 

[0060]ru o, pl*-t*L-?*L0~20(Dfi»-C&y, «fey»*L<l*1 ~1 0 N EKff SL< 
[*1~80)g!&T*&So 

[0061]±aHiC(53), (54)<Dlbl^£LTjli*ft[Z|*, h'M{2- (*Mr*>*MF 
y)lf;H75>, hUX{2-(yMPvxMfv)x^M7$X h'M[2- { (2-*Mf 
vxh^rv)yh J Fv}x^;u]-7=> N HM{2- (2-yh^vxh^v)x^;u}T5> N h 
UX{2-(1 -yMrvxMfv)x^;u}T5X MM{2- (1 -xMp>xMp»x^ 
;H75>, HM{2-(1 -xh^v^P7tN OJ Fv)x^;H75> N HM[2-{(2-tKP 
4rVXhJrv)xhJrv}x^;U]T5>,4, 7, 13, 16, 21, 24-^+^^-1, 
10-e/7ift % >^7P[8. 8. 81^^=1^X4, 7, 13, 1 8— Th^^rlJ— 1 , 10 
-i/71ftfi/^P[8. 5. 5]I^^X1, 4, 10, 13-7^^-^-7, 16— 27 
ife v i/^7P7|-^^x7b>, 1 -7+f-12-^^7>-4, 1 -7 H f-15-<7^ r ^>-5 N 
1 -71f- 1 8-*^>-6*j&<$*tf btl^o ftfC|gH»75>, 7-'J>f^i{*, t° 
□ y^R*(*:, t°'jv>i5§^*, Jr/U>!SSf*. 75/i*S?IH*, 



ynsT^mmfos^mmfo, hm{2-(*Mt$/*MtS/)x^;i,}75>, mm{2 

-(2-^h^>xh^»x^;H75>, h'JX[2-{(2->h+i/xh^ri/)^;Hx^ 

[0062]3S:fc\±MS1t^ttf*iS**a^X[*2SSJ^±*«fl^*3li:Tffl 
l,^^-^ ^(7)IB^M(i|fiIE^-X^1 OOSPIZ^LTO. 01 ~2gB, ft[Z0. 

01 ~i ummx&& 0 ib^m^o. 01 &&mv&&t%iiia#\tLx<D%}mtf-\-#iz 

[0063]&[Z, (E)J*#(D»#E±ffl£LT[*, &<&ftE[Z«fcy7;U*YEEte&^a) 
^14^^^b-r^^s3, 000&T<ZMb£!feU ^IZ2, 500JaTtfM£#^M?x/ 

-;ug!c^(i*;u^>iiifSf*(D-S^^ii^^^lt[z^s^«^S^M^L/c^ 

[0064]#^«2, 500UT<D7*S-)l^\t±)ls7£^mmmi*tLXlt,4, 4' - 

(i-^;ux^'jx»t*x^x/-;u s [1, r -fcf7x-;u-4, 4' -v^--;u]2, 

2' -^U>eX[4-^;U^x/— ;U] S 4, 4-eX(4' -tKP^rV^x-;U)-g^ 

1^ h'M(4-tKP J Fv^x-;u)^>, 1, 1, 1 -hUX(4' -tKPJrv^x-;i,)x 
£>,1, 1, 2-h'M(4' -tKP J Fv^x-;u)x^>^xy— ;i^£lW>, t^— ;u 
3, 3'y7Jl/tP[(1, 1't^i-;i/)4, 4' -V7h— ;U] % 3, 3', 5, 5'- 
fh77MP[(1, 1'-t*7xZ^)-4, 4' -V7f— ;U] % 4, 4' -[2, 2, 2-MJ? 
;U^P-1 -(MJ^U*P^U)x^'Jx>]l£x?x/— ;k 4, 4' -^U>t*X[2 
-7;u^p^x/— ;u], 2, 2' ->^U>tfX[4-?;U^P7x/— ;U] % 4, 4'^V^P 
t 0| Jx>e v x[2-7;u7hP7'x/-;u], S/£n^**/'j-rMfx [2 7x/— 

;H,4, 4' -[(4-^;U7hP7xx;U)>5 1 U>]t: v X[2-^;U7|-P7xy— ;U] % 4, 4' 

-y : 5 1 u>^x[2, 6-v^;ut|-p^x/— ;u] s 4, 4' -(4-7;u^-P7x-;u)y : 5 1 u 
>bfX[2, 6-v^;U7|-P7x/— ;u], 2, 6-t*X[(2-tKP J F s >-5-^;U^"P^x 
x;U)^;U]-4-7;U7hP7x/— ;u N 2, 6-tfX[(4-tKP^v-3-7;U;f P7 
x-;U)^;U]-4-7;U7hP7x/— ;u N 2, 4-tfX[(3-tKP J P>-4-tKP J P> 

[0065]M[Zffl^b^;^^PI±^lJ(7)^iJ<i:LTIi, 3, 3', 5, 5' -=rV^MU 

Ed, i'-t*7i-;i/)-4, 4'-i/-t-?Mri/rt;M*-;i/k4, 4' -[2, 2, 2-h 
'J^u^p-i -(h l j^;u7hpy^;u)x^ijf'>]ex7x/-;u-4, 4' -v-t-^h 

3rS/*;i"f?=.;k bfX(4-(2' -f h7tKPt°7-J^v)7i-jl/)>^, tfX(4 
-(2' -xh^tKP^x;U7fJFv)^x-;U)p<^> N ex(4-tert-^Mrv?xx 

ex(4-tert-7h^rV±i;U7Kx;U^-^v7xx;U)pi^> N tf*(4-tert- 
^h^v*;U7tt-;u^^;U7hJFv7xx;u)^>, tfX(4-(1 ' -ih^>xh^»7i 
x;U) y^> N ex (4 - ( 1 ' -xh^Fv^P t°;U^v) 7xx;U) pt^X 2,2- If* (4' 
-(2' ' -7 L h^tKPt°^x;U7hJFv))^ > P/^> > 2, 2-tfX(4' -(2' ' — rh^tKP 
77-;U3j-**»7x-;i>) 2, 2-ex(4' -tert-^Mrv7xx;U)?°P/'v 
> N 2, 2-e v X(4'-tert-^h^>*;Ul^x;U7|-dF^xx;i / )^P/^ s 2, 2-tfX 



(4-tert-^hJrV*;U7^-;U^^;U7h^v^x-;U)^°P/'v> N 2, 2-tfX(4' - 
(1" -Xh^vxMrv)7i-;U):?°l=l^>, 2, 2-e"X(4' -(1" -Xh^rV^°Pt 0 
7i - ;u) ?°P /^ s 4,4-ex(4'-(2" -xh^t KP - ;U7h v) 7 

1- ;U)-g^Iitert-?>;k4, 4-eX(4' -(2" -xh^tKP^-;U7hJrv)7x 
-;U)-g^||tert-^>;U,4, 4-tfX(4' -tert-? h^V^x" ;U) -^litert-?' 
J-)\, s 4, 4-eX(4-tert-^h^v^i;U7t?-;U^-4Fv7x-;U)-g^Iitert-^>;U. 

4, 4 -ex (4' -tert-^>^v*;U7t?-;u^;U7|-^v^x-;u)-g^litert-^>;u. 

4, 4-eX(4' -(1" -Xh^vXhJFv)^x-;U)^^Ittert-^>;U,4, 4-tfX 
(4' -0" -Xh^V^Pt°;U7hJFv)^x-;U)^^Ittert-^;U % HM(4-(2' 

-f-h^tKPtf^— ;u^"4r*»7x^;u)^> % MM(4-(2' -xh^tKP^-;U7h 

^»7x-;l/)^> s h , M(4-tert-^>^rV^x-;U)^^>, MM (4-tert-^h 
*i/-t>fo7$-J\,tt*/7x.-J\,)&^ s hUX(4-tert-^hJrV^;U7t^-;U7hJrV^^ 

;U7x-;u)^£> N h'M(4- (1 ' -xh^vxKJrv)^x-;u)^^>, MM(4- (1 ' 
-xh^Fv^pe;u^v)^x-;u)^>, 1, 1, 2-hUX(4' -(2" -xh^tKP 
e^-;u^ J Fv)7'x-;u)x^>, 1, 1, 2-kux(4' -(2" -xh^tKP^-;U7h 

^V)^x-;U)X^>, 1, 1, 2-HM(4' -tert-^hJrV^x-;i,)X^> x 1, 1, 2 

-MM(4' -tert-^h^v*;U7K-;U7|-^rv^x-;i,)x^>, 1,1, 2-MM(4' - 
tert-^h^v*;U7K-;u^;u^-JFv7x-;b)x^>, 1, 1, 2-MM(4'-(l'- 
xMp>xMpv)?x-;u)x£x 1, 1, 2-KUX(4' -(T -XhdrV^Pt°;U^dr 

^)7x-;u)x^>, 2-hU^;U7l-p^u^>-tf>*;U/-K>^-t-^5 1 ;uxx7 1 ;Us 

2- hU^;^p>^;uv^p^^>*;u7K>^-t-^5 1 ;uxx7 1 ;Usf : ^tKp^-7 
^i^>-2, e-v^U/t^ii-t-^uxxx ;k zi-jnt-t-^uxx^k X 
^^vzi-yUlt-t-^yuxxxyu.T^T^^^/^II-t-^^xxx^s 
T^T^^itlt-t-^yuxxxyu, [I, i'-ey^n^y^-3, 3', 4, 4'- 

^UtK'JtT^vx^l^x^/-;^ -p^M\tT)^)\^^T)W '<-7Jl*nTJl* 

^^^^lfb^ o ^JH.(^P^-KrFC-430j, rFC-431j(L^tLt,ftS 

x'j-iA(i)l) , H^—^p>rs- 1 4i j, rs- 1 45 j Uvf titter s ^ 
_^V>r D s-40i j,rDS-403j,rDS-45ij(^-rti^V^>xm(^)M), 

^*T7T^rF-8151j(*B*^>4rX*(*)fi), TX-70-092J, Tx-70-0 

93j(^r^f^b^xm(^)M)^^lf^c<!:^^o$T*L<(^P^-KrF 
C-430j(ttSX'J-xA(*)fi),rx-70-093j(«jB^X»(*)fi)3b<^ff 



-^yvwcD^fc-zmmtfo. i~i. o//m<t^cfc5[3^L, oh,£7t-^h?v-h 

±T?60~200°C N 1 0^~1 O^PbIs £?£L<I£80~1 50°C, 3 0^5^?° 'J 

00mJ/cm 2 |SJt, £?£L<(i 1 0-1 00mJ/cm 2 fS]f .tft&^MItLfc^ /fry 
h?V-h±T?60~1 50°C N 1 0^-5^1, £?£L<[£80~1 30°C S 30#~3#Pb1 

tK^Kx^xtK— v^— ^(peb)1--§) 0 ^[z, o. 1 -5%, ^SUIia-so/oCDxh 
^^;UT>^E-^AtKP J FvK(TMAH)^07;i,±iU7K;§;^a)iJ{f;^ffl^ N 10 
fp~3ftr$s ^L<(i30^~2^r B 1, ;I;«(dip);S, AK;Mpuddle);£, X?V-(s 

fts *%wmMt, mzm±*)i*f- no^v^ 2o~254nm<D^*m;smx 

^rVTU'— if— s ftld 93nm(DArF, 1 57nm(DF 2S 1 46nm(7)Kr 2s 1 34nm(7)KrAr, 
1 26nm(7)Ar/d:<^(DxJFv-7l>-if-, Xf§&t/*^lL tVt>Wfc^ 1 0-1 80n 
m^X(*1 ~30nm^(Diix^WU^-^(Zj;^M/^->->^[Zft®T?fe^)o * 
fc, ±IEfEffl£±li;&OTIlfrbH*i£i§£l^ lfl<l(D/^->^i^Zi^d: 

[0070] 

[^0J0^m]*i§0J(7)UvXh™i*, itx*;u^-ij&K{iJ&U 200nm&Ts ft 

[Z1 7OnmlilT0;j5*IZfclt^^^ItlTl^9^IC, XXx^fJtl^^^^CT) 

aUI::«fcyiSE14tf*L<fl±U**i£^ 

^oT*^0J(7)^vXhW^I*, Ctlb^^ttlc^y, ft[CF 2 xJpv-?U-+f-&<*:(7) 
[0071] 

[0072][^^iJl]^<7 l >l;Ht(2, 2, 2-hu^;^px^;u) N ^>7 i ;;HI(2-x 
^;U-7^-7>^;U)S^TIH^/V-1(7)itS^(0. 4/0. 4/0. 2) 
1L(7)^X=i4 ] [C^^'7 i ;;Ht(2, 2, 2-HJ?;U;l-PX^;U)£6. 2g N ^<7'J;Hi 
(2-X^;UT^"7>^;U)^9. 2g^t;TI5 ; E/T-1^4. 6g&AU ^Lb£h;UX 
>300mL[Z;^¥^-ti s +^Mz£*<Dl£it£l&£ Lfd£, Ifl^lJLPO^I . 36gj±jA 
6O o C^#;^LT240tr B 1S^J5J^^Tofco 

[0073]!#b^7tx°'j-7-^HM-r^fc^[z, Si£;Ii^£^/-;u[z;±£\ tibft 

1 0L^(3;iL^1s o 'jT-^ffl^-ti^t#^-[I]^y^Lfc^, S£ft£#S£U ^ 

?1^9, 100TrfeU,GPC;§tUffl^cfcy^Jt( = Mw/Mn)^1. 5(7)S£fr£fo 
5C^5|gf§fc 0 'H-NMROjlJjSlZcfcy, 7K'J-7-^(7)^<7'J;Hi(2, 2, 



t)<0. 40:0. 33:0. 27T*fo&Zti&bfr-otzo 
[0074] 

Hbi3] 



[0075][^^iJ2]^^'j;Ht(i, 1, 1, 3, 3, 3-^«;u;fp-f7^Pt:;uK 

^^^'J;Hi(2-X^;U7^-7>^;U)^t; ; Ey7— KDftM^CO. 4/0. 3/0. 3) 
ILtf^Xzi^f^^UJUtO, 1, 1, 3, 3, 3-^Jr«;^P-fV^Pe;U)£8. 
3g N ^^^ l J;Hi(2-X^,/UT^7>5 1 ;U)^8. 7g&tPE/7-l£3. Og&AU* 
ftb£h;UX>300ml_[Z;gM£-t±, +^MZ^<D|£ff§£|££L^ §f]#i£lJLPO£l 
4gtt3A<^,60°C^l?#SLT24B#rBlS^SJ^^To/io 

[0076]t#bti/-r7K'j-7-^i|iM-r^fc<s6[z, JSfSil^to^y-JUza^ f§b*l 
fcS^^aiSS^fco Mlctfb^/K'JT-^xh^tKP^Xc^^L, *£/-;u 
1 0L^(C;±LN^7KUT-^^«1±^t#^^-[I]^yiiLfc^, m£tt£#SIU £ 

^13, 000-efeU,GPC;t£liffl^y^^( = Mw/Mn)^1. 4(7)S£fre 
JD^Wtl^fco 'H-NMR^jlll^lC^y, tK'J-7-^(7)^^U;HI(1 , 

1, 1, 3, 3, 3-^^7;U7hP-fv^Pt 0 >iU)^^^ l j;Hi(2-x^;i,r^7>^ 

;U) N ^E/-7— KD^^ik^O. 41 :0. 20:0. 39T:fo&Zttffot)^tz 0 
[0077][-^^iJ3]^>7 l >l;Ht(2, 2, 2- HJ7;i^PX^) % y$$'j;uKO -x 
^;uv<7P/<>^;u);&tPE/-?— i<D£M-£(o. 4/0. 4/0. 2) 
lL(7)^x=i4 3 [c^^^ij;Ht(2, 2, 2-h'J^;u^-px^;u)^7. 7g N ^<7'j;Hi 
(1 -x^;Uv>7P/<>T;u)£8. 4g&tpE/?-1 £3. 9g&AU ^lb£h;Ux>3 
OOmLd;^?^ +#[z£*<7)Ii§f§£l&£ Lfd£, lf]#i£lJLPO£l . 8gttjA<?K 6 
0°C£T:J|;£LT24B#P B 1S£J5J££ffofco 

[0078]!#b^7tx°'J-7-^mM-r^)fc^l3, Jx.fc}%Gm&*Z/-MZ&g s t#btL 

fcl^^iti8$tfcc Mfctib^TKUT-^^tKp^xz^^L, 

1 0L^(3;iL^1x°UT-^M$-ti^J#^-II]^ySLfr^, S£ft£#S£U ^ 
^tfc„ Z(D&?^zLXmt>tltz^ 3. 9g<0GfeS£ttl*&ffeft&[c<fcy«2F$# 

000TrfeU,GPC;^tUffl^y^i(^( = Mw/Mn)^1. 5(7)S£f*Tf 
fcSCt^ST-tfco 'H-NMR^jlil^IZ^U, /1s°UT-^(7)^<7'J;Hi(2, 

2, 2- MJ^UtTpx^iu) „ ,WJ;H£(1 -x^;uv<7P/<>^;u) s =E/7— 1 (7)# 

^ib^O. 41 :0. 35:0. 24^fe-g,C,*:^^o7io 

[0079][^^iJ4]^'7 i ;;Ht(1, 1, 1, 3, 3, 3-^«;U7hPi'V^Pt 0 ;U) N 
y^^iJ;H|(1 -x^;Uv^p/O^;u)^t>^/T-1(7)ftS^(0. 4/0. 3/0. 




Monomer 1 



3) 

1L(D77X3^lZ^^'J;m(1, 1, 1, 3, 3, 3-^^r^^;U7hP'i'V^ 0 Pt 0 ;U)^9. 
5g^^'J;UK(1-x^;Ui/^pK>^;U)$-5. 5g&tPE/T-1 £5. Og&AU 

^b^h;ux>300mL[zj^?$# s +5Mz^^0)il^RSJ*Lfc^, Bf1*&£iJlpo 

£1 . 6gtt&*K 60 0 C£^SLT24ftr B 1S£Jkj£^To/c 0 
[0080]#btLfc/K'jT-^|g-r^fcAJZ s £j£;Il=r^£^/-;U[Z;±£\ !#btL 

mtttco z<D£5lzLT%z>*itzi 4. 2g<DGfem£ttli#ifeft£[z<fcyM¥$# 

?1^12, OOOT*&ysGPC}§ajfflllcfey^SfeJS( = Mw/Mn)A<1. 5(7)S£f*Tf 

1, 1, 3, 3, 3-^^^;U7hP^v^ 0 Pt 0 ;u)^^^U;Ht(i -x^;uv^p/<>^ 

JUK^E/T— KD^fJttfO. 40:0. 25:0. 35Vfo&Zttffrfr?tz 0 
[0081][^J*«IJ5] a-WPJ\,*n*?)\,T<7 i ))l>&(2, 2, 2-hU^;u^-px^;u). 

^^^ , j;Hi(2-x^;i,7^7>^;u)^i; ; Ey7-ia)ftm^(o. 4/0. 4/0. 2) 

1L(7)^X=i^[Ca-h , >(^U5i-P^UT^ l J;Ht(2, 2, 2-hU^;^PX^;U)^ 
16. Og,^^'J;Ht(2-X^;U7^-7>^U)^12. ygS^/T-IIS. 1g&A 
L, ^b^h;UX>300mL(Z;§M^#, +^Mz£*<D|£ff§£|££L^ H^lJLP 
0*1 . 07gfta*K 60 0 C3rC*#SLT24BtF B im£J5J££frof::o 
[0082]t#b^7K , jT-^ffi^«fc^[C s SJ£S^«!l*^^/-;K3a^, !#b*l 

fcS^ft*a»*1i:fco Mlc^btifcTK'JT-^h^tKP^Xc^^L, **/-;u 
jS*#fco C(7)^[cLT!#b^ci 4. 2g<DafeS£<m3te»aai::«fcyM¥KD# 

T1^9, 500-eJDU,GPC;^tUffl^ l -J^Jt( = Mw/Mn)^1. 50>S£ftT-fc 
£ - <t 3&<fltS"C*fc o 1 H - N M R(T>mn IZ «fe y , tK'J 7-* <D a - h 'J 7^*" □ * 
^;UT^7 l J;Ht(2, 2, 2-h l J^;U7|-PX^u)^^>7iJ;Hi(2-x^;i,7^-7>^ 
;U),^E/-7— KD^Jt^O. 37:0. 38:0. 25T?fe5Ci:^t3^ofc 0 
[0083][£j&fliJ6]^U;i/lt(2, 2, 2-h'J^;U^PX^;u) s ^'J;u^(2-x 
^;U7^-7>^;u)SU^<7U;Ht(2-tKP^vx^;i,)(7)ftS^(0. 4/0. 4/0. 

2) 

iL(7)^x=i4 ] [c^^<7 | >i;Ht(2, 2, 2-h'J7;i/taif^)^7. Og N ^^<7U;Hi 
(2-x^;UT^"7>^;U)^10. 3g^U>^^7 l J>'Hi(2-tKP J Fvx^;u)^2. 7g 
&AU ^tLb*h;Ux>300mL[zj§«$-B-, +^Mz£*(7)|£5|£|££L/-d£, 
$ljLPO£l . 24gtt&*K 60 0 C£-e#;MLT24B#P B 1S£J5J££ ; fTofco 
[0084]!#bte7K'J-7-^iffiM-r^^[3, Sl^;I^^^^^/-;KC;i^\ tfbft 

1 OL^[C;±L^7K'jT-^«^^ti#^-[I]^y3iLfc^, S£ft£#S£U ^ 
^tfc„ ZO)«fca(cLT#btLfcl 3. 5g<DGfeS£fc[«tfeft&[c<fcy«2F$# 
?1^10, 500-C&y,GPCjSafflH«fcy^SJlJS( = Mw/Mn)^1. 6(7)S£f*Tf 

2, 2-hU^;u7hPx^;u) N ^>7 l j;uit(2-xT;u-7^-7>^;u) N ^<7 | ;;uii(2- 



tKP^VX^;U)(7)#;pfJ±^0. 41 :0. 38:0. 21T*1b&Ztifit>fr'otZo 
[OO85][£j£0l]7]*2$'J;U&(2, 2, 2- HJ^l^PX^U) s *$$'J;H|(2-I 
^;UT^"7>^;U)5Lt^TaH ; E>'T— 2(7)ftS^(0. 4/0. 4/0. 2) 
1L(7)77X=l4 5 [C^<7'J;i/^(2 > 2, 2-h'J^;U7|-PX^;U)^6. 4g^5t^ij;m 
(2-X^;UT^T>^;U)^9. 4gS^TI5 ; E/7-2^4. 2g«AU **l'b£h;i>X 
>300mL[zj§^ii, t^l:i(f(08*fiiLfc^, SBJ&SIJLPO^I . 1 3gtt& 
<^ 60 0 C£T?#;£LT24B#P B 1S£J5J££*Tofc 0 

[oo86]#p>*Lfc/-K'j-7-*«s-r*fc«>(^ E.i&m£m&*z;-Mz&g s 
tzm-gfo&tmz-etzo mzmhtitzt^-z^^tpny^izmfru 

mztto z<D£5izLT%t)titzi 3. 9gO)&&m£mt%WL : &miz&)mw¥t%# 

=?-wtf9, 700T*&y,GPC^tlJft^cfcy«'SfeJS( = Mw/Mn)A<1. 50)S^Trfe 
S^t^fltS^fcc Sfc* 'H-NMROjaiSlCfey, ^U-7-^0)^^'J;Hi(2, 2, 

2-h l >i^;i/7hPx^;u)^^>7 | j;Ht(2-x^;i,7^-7>^;i,) s ; E/7-2a)^^J:b 

#0. 45:0. 35:0. 20T*fo&Zttft>frr>tz o 
[0087] 
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Monomer 2 



[0088][ik$X^^iJl]^<7 l >l;Ult(2-X^>lUTyT>^l,)^t; ; Ey-7-1(7)ftS 
£(0. 5/0. 5) 

1L(7)^X=l4 3 [C^^ i ;;Ht(2-XT;UT^-7>^>'U)^12. 8g, =ES?— l£7. 2 

g&Au ^Hb*h;ux>3oomLjzi§®$# % -\-#izjk*<Dm.m&fo£Uz&s m 

*&#JLP0£1 . 5gtt&*K 60°CSn?#jSLT24B#rBlS£J5J££fTofc 0 
[0089]#btLfc/K'J-7-^*li[-rSfc*)|Z, t#b*L 

fcS£te£M£-fc^ 0 Mfztfb^TK'jT-^h^tKP^Xz^^L, 

1 0L^[C;±LM?7tx°ij-7-^M$-ti^t#^- HlUILfcf, S£ft£#S£U ^ 

^tfc„ -(7)^[cLT!#b^i 3. 2g<Defes^[*^sfea^(c«feysM 2 F^)^ 

0001?&y,GPCjSaiffl|i«fey5MfcJS( = Mw/Mn)3b<1. 4(7)S£f*Tf 

fesct^ST^fcc^fc^H-NMRoaisi^y./KyT-^ro^y^cz- 

x^;u7#7>^;UK^/T-l<Z)^fJ±j!)*0. 49:0. 5iT?fc*ci:^^ofc 0 
[0090][fF«iJ] 

zKiiTzzMMMiEti b ttfc/K 'J -?— 1 g£?°p t° ;i/^/^;n— t^t 

-trf-M Og[Z+#[Z;£fl¥£-feK 0. 2um<D-P4J\,9—VMilkLTs TK'JT-JSjftSK 
fiLfco 7ts 0| ;-7-^;^MgF 2 S^[ZXe>=i-^>^L, ^h^V-h^ffl^T1 0 



0°CX*90mii^-<?U J1^200nm(X)7K 1 J-7-Jl^MgF 2 S^±[Z^j3)cL/co 
^Jtlt(B*#^M, VUV200S)£fflUT248nrru 193nm N 1 57nm[Zfc(t-5 

[0091] 

can 



[0092] lyvXhPM^J ^[3,±IB7KUT-^UTIS[z^1-^^2[z^1-MTrffl 
^T^}S(z^yi>i;xh;^lIML,#b^fcbvXh;^vU=i> r 7x/\-[ZDUV-3 
0(BrewerSciencettM)^80nm(DfllJlTrMML/iS^±[ZXe>=l-7 L ^>yLs 
/K^h^U— h*fflL^T1 OOt-CQO^H^— i7L, UvXhtf)J?<?*£200nrna)J?£[Z 
Lfc 0 ZtL*F 2 XdFi/-7U— tf-(VUVES-4500 UVx^^-V/OttSJT'H^M 
^^b$#^bffi^L,E^iI^[Z120 o CT?90^r B 1^->7L, 2. SSWflx 
f L ;U7>^-^AtKP4ri/K(D7K»?ft-C608>|y]Stfi*ftoT, JHJ?£;1£U BM 

[0093] 
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